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Background: This research investigated the effect of drinking Roselle tea and cranberry juice in pre-
venting asymptomatic bacteriuria in home care patients with long-term indwelling catheter.
Methods: The research participants were divided into three groups: Roselle tea group, cranberry juice
group, and control group. Urinalysis, urine culture, and biochemical blood tests were performed for all
patients. The research lasted for 6 months, and the aforementioned three tests were conducted prior to, 3
months after, and 6 months after the research had started. We compared the effect of drinking cranberry
juice and Roselle tea in reducing urinary tract infection.
Results: The results of the urinalysis, urine culture, and biochemical blood tests in the three groups did
not show any signiﬁcant difference. Furthermore, Roselle tea and cranberry juice did not effectively
reduce urinary tract infection as compared with the control group in patients with long-term indwelling
catheter.
Conclusion: Based on our results, neither Roselle tea nor cranberry juice was able to reduce the frequency
of asymptomatic bacteriuria. It is inferred that cranberry juice or Roselle tea can only be used in ordinary
day health care for the urinary tract.
Copyright © 2014, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Urinary tract infection (UTI) is the most common bacterial
infection in patients requiring long-term care1. The prevalence of
UTI is about 12e30%, and the prevalence of asymptomatic bacte-
riuria for inhabitants without indwelling catheter is 15e50% in the
care facilities. For individuals with long-term indwelling catheter,
the prevalence is close to 100%2. In order to prevent UTIs, many
studies indicate that cranberry juice or its concentrated tablets may
have beneﬁts. Thus, cranberry juice has become a fairly common
drink for patients in long-term care3e9.lare no conﬂicts of interest.
f Nephrology, Department of
ng Shan North Road, Section
icle.
tric Emergency & Critical Care MeThe primary role of cranberry for the prevention of UTI is urine
acidiﬁcation. It was discovered that cranberry proanthocyanidins
possess a special antiadhesion active constituent. Escherichia coli
with ﬂagellums can produce adhesive molecules that can be
attached to the epithelial cells of the urinary tract. And because
cranberry has such bacteria-proof antiadhesion mechanisms, it can
prevent UTI caused by common pathogens3,5,10e17. However, one
cohort study with indwelling catheter showed no signiﬁcant
improvement of UTI in patients with indwelling catheter and living
in long-term care institutions after 12 weeks of cranberry juice
drinking4.
Recent studies conﬁrmed that Roselle tea extracted from do-
mestic natural fruit is also rich in anthocyanins and poly-
phenols18,19. A research conducted on the elderly with long-term
indwelling catheter conﬁrmed that daily consumption of Roselle
tea may prevent UTI20. Chuang21 used locally produced Roselle
and tested its inﬂuence on the health of elderly patients with
long-term indwelling catheter. The results showed that the pHdicine. Published by Elsevier Taiwan LLC. All rights reserved.
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after these individuals drank Roselle tea continuously for 3e4
months. Other biochemistry indicators including blood sugar, uric
acid, liver function, triglyceride, and cholesterol also decreased.
Thus, it is suggested that drinking Roselle tea may have a positive
effect in the prevention of UTI. In addition, it also helped in the
care of the urinary system, and considered to have a protective
effect against cardiovascular and liver diseases.
Although most studies showed that cranberry juice and Roselle
tea were not effective in treating UTI6,10,13,14, the continuous con-
sumption of the two beverages was considered safe and had no
obvious drug interaction9,10,22. However, the evidence of the effect
(s) of cranberry juice and Roselle tea on asymptomatic bacteriuria
in patients with home care and long-term indwelling catheter is
lacking. The aim of this research is to the explore effects of the two
beverages on the improvement of asymptomatic bacteriuria in this
cohort.
2. Patients and methods
2.1. Patients
All study patients were enrolled from a medical center and
divided into three groups. The ﬁrst group, which took Roselle tea,
consisted of 10 patients enrolled from care facilities and nursing
homes. These patients were provided with 2200 mL water daily
aside from Roselle tea (300 mL). The second group, comprising 11
home care patients, consumed cranberry juice (300 mL). Its
members were likewise provided with 2200 mL water daily. The
third group (the control group) included 17 home care cases. These
individuals were providedwith at least 2500mL of water daily. This
study was performed in accordance with the principles of the
Declaration of Helsinki and approved by the Ethics Committee of
the Mackay Memorial Hospital, Taipei, Taiwan. Informed consent
was obtained from all patients.
Laboratory data, including urinalysis, urine culture, and
biochemical blood test, were analyzed. The research lasted for 6
months, from July 3, 2007 to January 3, 2008. The aforementioned
three tests were conducted prior to the research, 3 months after
the research, and 6 months after the research. The effects of
drinking cranberry juice or Roselle tea, along with water, or just
water for the control group, in order to reduce UTI were then
compared.
To maintain good control, the selection criteria were as follows.
(1) Participants should have indwelling urethral catheter for at least
2 weeks. (This does not include use of a single-use intermittent
drainage and cystostomy.) (2) The patients (or their families) were
willing to participate in the research. (3) Cases or caregivers can
help execute all care measures listed in Guidelines of Home-care for
Indwelling Catheters. However, we excluded those who showed
signiﬁcant infections or an abnormal condition in the urinalysis,
urine culture, and/or biochemical test prior to the research.Table 1
Composition of cranberry juice and Roselle tea.
Composition of cranberry Content (per 100 mL) Composition of cranberry (light
Calories 57 kcal Calories
Protein 0 g Protein
Total fat 0 g Total fat
Carbohydrate 14 g Carbohydrate
Sodium 8.0 mg Sodium
Vitamin C 25 mg Vitamin C
Proanthocyanidins 40 mg Proanthocyanidins
1,1-Diphenyl-2-picryl-hydrazyl (DPPH) is a stable free radical.2.2. Deﬁnitions of variables
In this study, the cranberry juice used was the original ﬂavor
produced by Ocean Spray, which is similar to that used by Huang4.
The cranberry juice reached the homes of the participants via home
delivery. Home care nurses monitored the amount drank during
each visit to ensure that the patient had actually consumed it. Par-
ticipants who were diabetic used the handy pack light cranberry
juice (low calorie recipe) manufactured by Ocean Spray (each bottle
contains 300mL; 1 bottle/day). The ingredients are shown inTable 1.
The Roselle tea used in this study is similar to that used by other
scholars21. Dried Roselle ﬂowers were produced in the same region
and cooked in the samemanner. The juice uses 10 g of dried Roselle
ﬂowers added to 1 L of water, which is then boiled for 6 minutes.
Then, a sugar substitute (for diabetics) or rock sugar is added. Each
person consumed 300 mL of this tea daily. The ingredients are
shown in Table 1.
Urinalysis included speciﬁc gravity, pH, protein, occult blood,
leukocytes, red blood cells in urine sediment, and urinary sediment
white blood cells. Urine culture included the number and species
name of bacteria, biochemical blood test containing glucose (prior
to a meal), glutamate pyruvate transaminase (GPT), total choles-
terol, triglyceride, and creatinine.
The specimen collection process was conducted by home care
nurses in care homes or institutions. Blood (3e5 mL) was extracted
on an empty stomach. The middle of urine specimens was collected
via a sterile catheter. The test samples were saved in tubes provided
by a medical center laboratory, then placed in sealed bags and kept
in a portable ice bucket with a temperature of 2e8C (thermometer
and cold agents are included). The samples were then brought back
to the medical center for testing within 2 hours.
2.3. Statistical analysis
The demographic data are expressed as mean ± standard devi-
ation (SD). All study patients were divided into three groups:
Rosella tea, cranberry juice, and control group. The results of the
urinalysis and other biochemistry tests in the three groups prior to
and after the study were analyzed using paired t test. A p value of
<0.05was considered statistically signiﬁcant. All statistical analyses
were conducted using the SPSS version 12.0 (SPSS Inc., Chicago, IL,
USA).
For urinalysis, the results for speciﬁc gravity, pH value, urobili-
nogen, and epithelial cells are shown using the average value. The
results for protein, urine sugar, ketones, bilirubin, occult blood, and
white blood cells are presentedwith valence. Following themethod
described by Chuang21 in a similar research, valence was converted
to fraction numbers. The results of negative, trace, positive, 1þ, 2þ,
and 3þ represent 1, 2, 3, 4, 5, and 6 points, respectively. The data
analysis for red blood cells in the urine sediment and white blood
cells in urine sediment is displayed by a fraction number. The re-
sults of 0e20 are divided into four parts, and each part represents 5) Content (per 100 mL) Composition of Roselle tea Content (per 100 mL)
8 kcal Total sugar (%) 1.00%
0 g Total phenols 7.32 mg
0 g pH 2.44
2 g DPPH (%) 40.55%
8.0 mg Malate 0.59 g
25 mg Anthocyanin 10.65 mg
40 mg
Table 2
Results of urinalysis in three groups prior to, during, and after the research.
Groups Duration (mo) Speciﬁc gravity pH Protein Urine sugar Nitrite Epithelial cells
Roselle tea (N ¼ 10) 0 1.00 ± 0.00 6.65 ± 0.66 2.20 ± 1.87 1.30 ± 1.00 2.20 ± 1.05 2.00 ± 3.92
3 1.00 ± 0.00 6.90 ± 0.85 2.70 ± 2.31 1.00 ± 0.00 1.80 ± 1.00 0.00 ± 0.00
6 1.01 ± 0.00 7.05 ± 0.72 2.50 ± 2.00 1.10 ± 0.33 2.30 ± 1.20 3.00 ± 3.78
Cranberry juice (N ¼ 11) 0 1.00 ± 0.00 7.36 ± 0.67 2.73 ± 2.05 1.00 ± 0.00 2.27 ± 1.00 2.91 ± 3.53
3 1.00 ± 0.00 7.1 ± 0.60 2.00 ± 1.88 1.30 ± 1.00 2.10 ± 1.05 0.80 ± 1.31
6 1.00 ± 0.00 7.25 ± 0.54 2.00 ± 1.41 1.00 ± 0.00 2.00 ± 1.05 3.20 ± 3.76
Control group (N ¼ 17) 0 1.01 ± 0.00 6.61 ± 0.78 3.44 ± 2.18 1.33 ± 1.00 2.33 ± 1.00 1.78 ± 2.43
3 1.00 ± 0.00 6.10 ± 0.77 4.5 ± 1.51 1.50 ± 1.41 2.8 ± 0.71 1.30 ± 2.31
6 1.01 ± 0.00 6.50 ± 0.84 4.00 ± 2.00 2.30 ± 1.94 2.20 ± 1.03 2.40 ± 2.08
Data are expressed as mean ± SD.
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1 point up to the maximum level of 35. The results for urine culture
and their test items contain the number of bacteria colonies and
cultivated bacteria species name.
3. Results
During the 6-month period, four persons passed away, and ﬁve
persons were hospitalized because of UTI infection. The number of
valid samples was 38, comprising 10 persons for the Roselle tea
group, 11 persons for the cranberry juice group, and 17 persons for
the control group.
3.1. Results of urine analysis prior to, during, and after the research
Urinalysis for the three groups prior to, during, and after the
research is shown in Table 2. Speciﬁc gravity, pH value, and uro-
bilinogen for the three groups prior to, during, and after the
research were within normal range. There was no signiﬁcant
change. The originally released urine quality was not inﬂuenced by
drinking Roselle tea or cranberry juice. In addition, protein, occult
blood, leukocytes, nitrite, epithelial cells, and red blood cells in
urine sediment of the ﬁrst four sections, which appeared abnormal
prior to the research, did not improve signiﬁcantly after the
research. The remaining items such as urine sugar, ketones, and
bilirubin were close to normal levels prior to the research. They did
not change signiﬁcantly after the study. The number of urinary
white blood cells in Roselle tea and cranberry juice groups
decreased after 6 months of treatment. However, this trend was not
seen in the control group.
An advanced inspection by paired t test for Roselle tea and
cranberry juice groups showed no signiﬁcant difference in white
blood cells in urine sediment before and after the research, as
shown in Tables 3 and 4. According to the criteria of the United
States CAP (College of American Pathologists) proﬁciency test, for
the difference between laboratory results, the main value thatTable 3
Average red blood cells and white blood cells in urine sediment prior to, during, and
after the research.
Groups Duration (mo) Red blood cells White blood cells
Roselle tea (N ¼ 10) 0 1.70 ± 1.64 13.80 ± 15.18
3 5.50 ± 10.96 13.50 ± 15.44
6 8.00 ± 14.87 9.90 ± 13.91
Cranberry juice (N ¼ 11) 0 2.80 ± 2.40 11.40 ± 12.14
3 1.30 ± 0.67 21.0 ± 16.66
6 5.20 ± 10.57 10.5 ± 13.09
Control group (N ¼ 17) 0 5.40 ± 11.15 14.2 ± 12.31
3 1.40 ± 0.51 16.5 ± 6.91
6 1.60 ± 0.84 17.4 ± 16.10
Data are expressed as mean ± SD.falls within a valence will be considered as no signiﬁcant dif-
ference, given the consideration on the variety of test in-
struments and inspection methods in terms of a speciﬁc urine
item. Because the results of this research were also within a
valence, this indicates that there was no signiﬁcant change prior
to or after the research. Based on the results of the aforemen-
tioned research, the result of a routine test of urine prior to and
after the research for this case showed that it has not signiﬁ-
cantly improved.
3.2. Results of urine culture prior to, during, and after the research
The numbers of colonies for each case prior to the research are
mostly >105 CFU/mL, which means that there is asymptomatic
bacteriuria. During and after the research, the numbers of colonies
in each case were also >105 CFU/mL. Thus, there was no signiﬁcant
change (data not shown).
3.3. Results of biochemical blood test prior to and after the research
The biochemical test results of the three groups are shown in
Table 5. The serum fasting blood glucose did not change signiﬁ-
cantly prior to and after the research for all groups. For liver
function, the GPT level in the three groups before and after the
research was within the normal range. However, in groups that
drank Roselle tea and cranberry juice, the GPT level decreased.
Other biochemistry indicators such as total cholesterol, tri-
glycerides, and creatinine showed no signiﬁcant change prior to
and after the research among the three groups.
4. Discussion
In this study, we analyzed the differences in the results of uri-
nalysis, biochemistry, and microbiology tests among the three
groups prior to and 6 months after treatment with water, Roselle
tea, and cranberry juice in patients with home-care and long-term
urinary catheterization. Our results showed that neither Roselle tea
nor cranberry juice reduced the frequency of asymptomatic
bacteriuria in these patients.Table 4
Comparisons of urine white blood cells among the three groups before and after the
study.
Groups Before the study After the study Difference
between
the average
p
Average Standard
deviation
Average Standard
deviation
Roselle tea 13.80 15.18 9.90 13.91 3.90 0.763
Cranberry juice 11.40 12.14 10.50 13.09 0.90 0.181
Control group 14.2 12.31 17.4 16.10 3.2 0.132
Table 5
Comparisons of biochemical blood tests among the three groups before and after the study.
Groups Duration (mo) Blood glucose before meals GPT Total cholesterol Triglyceride Creatinine
Roselle tea (N ¼ 10) 0 97.89 ± 17.56 25.00 ± 21.47 165.00 ± 41.78 110.63 ± 63.58 1.40 ± 0.98
6 97.50 ± 28.57 23.11 ± 29.37* 168.78 ± 35.22 145.56 ± 98.86 1.53 ± 1.19
Cranberry juice (N ¼ 11) 0 90.91 ± 33.84 19.64 ± 8.02 131.30 ± 46.90 88.50 ± 49.97 0.79 ± 0.36
6 94.27 ± 25.88 18.33 ± 6.91* 136.56 ± 61.17 114.15 ± 119.15 1.15 ± 1.01
Control group (N ¼ 17) 0 148.11 ± 45.12 13.56 ± 6.04 201.78 ± 91.53 149.22 ± 84.35 2.30 ± 1.91
6 151.90 ± 76.42 15.00 ± 6.09* 196.20 ± 109.36 164.30 ± 98.63 2.40 ± 1.79
Data are expressed as mean ± standard deviation (SD).
*p < 0.05, as compared to the levels before the study.
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The urine speciﬁc gravity decreased slightly in the Roselle tea
and cranberry juice groups, suggesting that drinking Roselle tea
and cranberry juice may help to clean urine by decreasing speciﬁc
gravity. The pH value slightly decreased in patients who drank
cranberry juice and water, but it did not decrease in those who
drank Roselle tea. A similar study21 pointed out that 8 months after
a group of elderly individuals had started drinking Roselle tea, the
pH value decreased signiﬁcantly, and their urine turned slightly
acidic. The results of this research were different.
The urine occult blood and red blood cells did not show any
signiﬁcant improvement after the research for the four groups. A
similar study21 found that after 4 months of drinking Roselle tea,
urine occult blood and red blood cells in the urine sediment of
elderly patients had signiﬁcantly improved, in contrast to the re-
sults of this research. However, the white blood cells were lowered
in patients who drank Roselle tea and cranberry juice. A similar
study21 also suggested that 4 months after drinking Roselle tea,
white blood cell in urine sediment signiﬁcantly changed. The pre-
sent research showed similar results.
4.2. Urine culture prior to, during, and after the research
The results for the number of colonies in the three groups did
not change signiﬁcantly. Lines of evidence suggested that once a
catheter was in place, the risk of bacteriuria was about 5% a day. If
this period is extended to >1e2 weeks, almost all cases will have
developed bacteriuria22,23. The participants of this research had
all used the catheter for >2 weeks. So after the research, they all
should have bacteriuria. Our results were the same as what was
discovered. Huang4 also found that, for thosewho drank 300mL of
cranberry juice daily, the number of colonies after 12 weeks
remained >105 CFU/mL prior to and after the study. These results
are the same with those observed in our research. This showed
that cranberry juice did not signiﬁcantly decrease asymptomatic
bacteriuria in patients with long-term indwelling urinary
catheter.
4.3. Results for biochemical blood test before and after the research
A recent report21 pointed out that serum fasting glucose,
cholesterol, and triglycerides were decreased after 8 months of
drinking Roselle tea. There were no such ﬁndings in this research.
During the design stage of this study, there was some concern that
the intervention will inﬂuence the patients' physical condition.
Thus, biochemical tests were monitored before and after the
research in order to prevent any potential danger for the patients.
During the study period, the physical conditions of the research
participants were maintained well. Indications showed that the
interventionddrinking cranberry juice and Roselle teadhad no
adverse effects on human health.One research showed that drinking Roselle tea or cranberry
juice can prevent or reduce UTIs. However, the majority of patients
had no indwelling urinary catheter in that study. Therefore, long-
term urinary catheter indwelling may be one essential factor in
determining the effect of Roselle tea or cranberry juice treatment.
Some previous reports have also pointed out that cranberry juice
can effectively prevent asymptomatic bacteriuria, but there are no
treatment effects6,13,14. From our results, there was no signiﬁcant
change in the urinalysis, urine culture, and biochemical blood test
results before and after the research among the three groups. There
is no evidence that consumption of Roselle tea and cranberry juice
can effectively reduce UTI in patients with long-term indwelling
catheter. Thus, it is inferred that cranberry juice or Roselle tea can
only be used in the daily health care of the urinary tract.
There are several limitations in our study. First, this study was
performed in only a small number of patients. Second, patients
with and without diabetes were treated with normal and light
cranberry juice, respectively. The contents of the two brands of
cranberry juice are the same, except for the number of calories.
Whether it will have a positive or negative effect on the ﬁnal results
is unclear.
5. Conclusion
Our research cannot prove that drinking Roselle tea and cran-
berry juice can effectively reduce asymptomatic bacteriuria in pa-
tients with long-term indwelling catheter, and it is suggested that
these individuals should start bladder training as soon as possible
and have the catheter removed. In order to prevent recurrent UTI,
alternative strategies such as use of urine wrap or single-use
intermittent drainage should be considered for some patients.
Moreover, our research also conﬁrmed that the continuous and
long-term consumption of cranberry juice or natural vegetable
Roselle tea is safe.Acknowledgments
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